Abstract
water bodies and to improve our understanding of P-cycling in various environments.
49
The methods used for the monitoring and management of environmental P, based 50 on its accurate determination in soil and water samples, were reviewed by Worsfold 51 et al (2005) . Most often the Murphy and Riley (1962) 1987; Xiao et al. 1995; Berchmans et al. 2012; Warwick et al. 65 2013).
66
In recent years a number of methods have been reported for the electrochemical 67 detection of orthophosphate (Xiao et al.1995; Meruva and Meyerhoff 1996 
86
The cobalt oxide layer reacts with orthophosphates (Eqs (4) - (6) 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 using the multimeter and the data is given in the supporting information (Table S1 ).
163
The experimental setup ( Figure S1 ) was slightly modified when using the Pt wire.
164
The potential difference between the two electrodes (cobalt and Pt wire), was Soil pH values were measured with an Orion (Boston, USA) 420A pH meter.
206
Samples were prepared in a 1:2.5 w/v soil to deionised water ratio and were stirred 207 (HANNA instruments Hi-190M, UK) for 15 minutes prior to the measurement.
208
Organic matter was determined by the loss of ignition method, heating 10 g of 209 sample to 450 o C in a Muffle furnace (Carbolite, UK) for 4 hours.
210
The nitric acid (HNO 3 ) digestion used for total P determination was based on a 
225
The four compost samples (T1 to T4) were analysed for extractable P (Olsen P in treatment and highest in the carbon black treatment (Figure 4 ).
340
Overall, the results showed that the non-polar resin adsorbed organic matter from 341 extracts without increasing the P concentration, while carbon black treatment for all 342 samples added P to the compost extracts. However, this effect seems to be less 343 relevant in samples with lower organic matter content (i.e. T3) but leads to significant 344 differences in P results in samples with higher organic matter content (i.e. T4).
345
The non-polar resin was applied to the ten surface (s1A-s5A) and sub-surface (s1A-346 s5B) soil extracts and P was determined using colourimetry (C) and the phosphate- Table 2 .
350
Results from the electrode measurements showed that there was a 21-55% to try and reduce this effect on the electrode a resin amberlite XAD-4 was used and
445
shown to be able to adsorb organic matter. Unlike carbon black, the resin amberlite
446
XAD-4 did not increase the P concentrations in the soil extracts.
447
The phosphate sensitive cobalt electrode has already been applied in real of orthophosphate in ammonium lactate-acetic acid extracts of soils (Engblom 1998).
451
The suitability of the proposed method using the Pt wire quasireference electrode, 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Figure S1 . Schematic of the Cobalt electrode 2) Table S1 . Calibration data for the Pt quasireference electrode.
3) Figure S2 . Calibration curve of a cobalt electrode response to the log 10 of orthophosphate standards dissolved in ammonium lactate-acetic acid solution (pH 3.75) using an Ag/AgCl / (3M) KCl reference electrode taken for a period of 7days.
4) Figure S3 . Calibration curve of a cobalt electrode response to log10 of orthophosphate standards dissolved in ammonium lactate-acetic acid solution (pH 3.75) using an Ag/AgCl (3M) KCl reference electrode and a Pt wire quasireference electrode. Figure S1 . Schematic of the Cobalt electrode. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
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